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DESCRIPTION 

Device and me-thod for installing piston ring 

5 Technical Field 

This invention relates to a device and a method for 
installing a piston ring onto a piston of an internal combustion 
engine, and more particularly, to a device and a method for 
supplying and installing a piston ring from below onto a piston 

10 suspended and held downwardly in a vertical direction. 

Background Art 
A piston reciprocating in a cylinder bore of an internal 
combustion engine has a plurality of ring grooves (for example, 
three ring grooves) . For example, two compression rings 

15 (chiefly, a first ring that seals a combustion gas and a second 
ring that seals the combustion gas and adjusts a lubricant film) 
used to prevent a combustion gas from blowing through and an 
oil ring consisting of a plurality of components to adjust the 
lubricant film are fitted in these ring grooves. A connecting 

20 rod is swingably connected to the piston. 

A known conventional device for installing these piston 
rings is made up of a cylindrical guide member whose diameter 
becomes greater upwardly from below and that has a concave part 
to receive a head of a piston at its upper end, a ring feeding 

25 mechanism that pushes up the piston rings stacked and held on 
the outer periphery of the guide member from below, and a robot 
that places the piston toward the concave part of the guide 
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member (see Japanese Unexamined Patent Publication No • H8-90359, 
for example) . 

However, in the device disclosed by this publication, 
if the piston is disposed in the concave part in a slightly 
5 inclined state when the piston is transferred to and positioned 
in the concave part of the guide member by means of the robot, 
the piston rings guided by the outer circumferential surface 
of the guide member do not become parallel to the ring grooves 
of the piston, and hence there is a fear that a mistake will 

10 occur in installing the piston rings. 

Therefore, disadvantageously , there is a need to perform 
positioning in a horizontal direction and positioning in a 
vertical direction with high accuracy when the piston is 
positioned in the concave part, and productivity is reduced 

15 if the control speed of the robot is decreased. 

Another known conventional device for installing the 
piston rings is made up of a cylindrical guide member, a ring 
feeding mechanism that pushes up the piston rings stacked and 
held on the outer periphery of the guide member from below, 

20 an exterior inner-diameter restraining jig, and an interior 
inner-diameter restraining jig that is disposed coaxially with 
the exterior inner-diameter restraining jig and that has a 
concave part to receive a head of a piston at its upper end 
in order to guide the piston rings fed to the upper end of the 

25 guide member to the ring grooves while reducing their diameters 
through multiple stages (see Japanese Unexamined Patent 
Publication No. Hll-179622, for example) . 
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However, in the device disclosed by this publication, 
since positioning is performed by a manual operation or by a 
handling device, such as a robot, when the piston is positioned 
in the concave part, a positioning problem occurs as in the 
5 above conventional device. Additionally, disadvantageously, 
since the diameters of the piston rings are reduced through 
multiple stages, much time is consumed to reach the step of 
installing the piston rings, and productivity is reduced. 

The present invention has been made in consideration of 

10 the circumstances of the conventional technique. It is 
therefore an object of the present invention to provide a 
piston-ring-installing device and method capable of improving 
the positioning accuracy of a piston, capable of improving 
productivity, and capable of reducing cost while increasing 

15 processing speed with a simple mechanical structure without 
employing, for example, a complex control sequence. 

Disclosure of Inven'blon 

The piston-ring-installing device of the present 
20 invention that achieves the above object includes a base having 
a through-hole passing through the base in a vertical direction; 
a guide member disposed in the through-hole and fixed to the 
base, the guide member positioning a piston in the vertical 
direction while receiving a head of the piston suspended 
25 downwardly in the vertical direction, the guide member guiding 
a piston ring while widening a diameter of the piston ring by 
means of an outer peripheral surface of the guide member; a 
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piston pressing member disposed above the base and supported 
movably toward a concave part of the guide member, the piston 
pressingmember having a centering part that performs a centering 
action while depressing the piston suspended downwardly in the 
5 vertical direction; a driving mechanism disposed on the base, 
the driving mechanism driving the piston pressing member at 
least in the vertical direction; and a ring feeding mechanism 
that feeds the piston ring guided by the guide member upwardly. 
According to this structure, the piston pressing member 

10 is driven downwardly by the driving mechanism, and the piston 
suspended downwardly in the vertical direction is depressed 
downwardly by the centering part of the piston pressing member. 
Accordingly, the piston is received by the concave part of the 
guide member while undergoing a centering (aligning) action, 

15 i.e., while being positioned in the horizontal direction, and 
is then positioned in the vertical direction. The piston ring 
guided by the guide member is fed upwardly by the ring feeding 
mechanism, is then separated from the upper end of the guide 
member, and is fitted around the piston (more specifically, 

20 the ring groove of the piston) . 

Since the driving mechanism, the piston pressing member, 
and the guide member are provided on the basis of the base, 
and since the piston pressing member performs a centering action 
as described above, the piston and the piston ring can be highly 

25 accurately positioned in the horizontal and vertical directions 
with a simple structure and with ease. Hence, productivity 
is improved, and production costs are reduced. 
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Preferably, in the device structured as above, the 
centering part may be a tapered inner wall surface widened 
downwardly so as to come into contact with an edge of an upper 
end of the suspended piston. 

According to this structure, the piston pressing member 
is driven downwardly by the driving mechanism, and the piston 
is depressed downwardly while bringing the inner wall surface 
of the piston pressing member into contact with the edge of 
the upper end of the piston. Merely thereby, a centering 
(aligning) action, i.e., a positioning operation in the 
horizontal direction can be performed. The structure can be 
simplified by using the inner wall surface of the piston pressing 
member as the centering part. 

Preferably, in the device structured as above, the driving 
mechanism may be formed so as to obliquely downwardly move the 
piston pressing member and then vertically downwardly move the 
piston pressing member when the piston pressing member is driven 
toward the concave part, and the piston pressing member may 
have a notch part formed so as not to come into contact with 
a connecting rod of the suspended piston . 

According to this structure, the piston pressing member 
first approaches the piston, which holds the connecting rod 
and which is suspended downwardly in the vertical direction, 
obliquely downwardly from above so that the notch part thereof 
faces the connecting rod, and then moves vertically downwardly 
so as to depress the piston. Therefore, horizontal positioning 
can be performed with high accuracy while maintaining a 



horizontal state without inclining the piston. 

Preferably, in the device structured as above, the driving 
mechanism may include a vertically movable member driven in 
the vertical direction, a horizontally movable member that holds 
5 the piston pressing member and that is supported movably 
horizontally with respect to the vertically movable member, 
and a cam member that exerts a cam action onto a follower provided 
on the horizontally movable member. 

According to this structure, when the vertically movable 

10 member is driven downwardly, the follower of the horizontally 
movable member receives a cam action, of the cam member, and 
the horizontally movable member holding the piston pressing 
member first moves obliquely downwardly and then moves 
vertically downwardly. Therefore, since only one driving 

15 source that drives the vertically movable member is employed 
as the driving source, the structure is simplified. 

Preferably, in the device structured as above, the guide 
member may include a lower guide part formed as an outer 
peripheral surface with the same diameter over a predetermined 

20 length, and the lower guide part has an annular convex part 
that restricts a downward movement of the piston ring and that 
is formed at a halfway position in an axial direction thereof. 
According to this structure, a plurality of stacked piston 
rings fed from below by means of the ring feeding mechanism 

25 are held by the outer peripheral surface of the guide member 
without being dropped off when the lowest piston ring goes beyond 
the annular convex part and are fed upwardly, even if the feeding 
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action or the holding action of the ring feeding mechanism does 
not function. Therefore, when piston rings are supplied to 
the guide member by use of , for example, a plurality of magazines 
that hold the piston rings, the retreat of the ring feeding 
5 mechanism and the replacement of the magazine can be easily 
performed at a desired timing. 

Preferably, in the device structured as above, the concave 
part of the guide member may be provided with at least three 
positioning blocks to come into contact with the head of the 
10 piston and to position the piston in the vertical direction. 

According to this structure, since the concave part of 
the guide member is provided with the positioning blocks 
exclusively used for positioning in the vertical direction, 
the head of the piston can be supported, for example, at intervals 
15 of an equal angle, and the piston can be positioned in the vertical 
direction with higher accuracy while preventing inclination. 

Preferably, in the device structured as above, a ring 
sensor that detects a piston ring immediately before the piston 
ring is disengaged from an upper end of the guide member may 
20 be disposed on the base. 

According to this structure, the ring feeding mechanism 
can be controllably driven based on a detection signal of the 
ring sensor, and piston rings can be reliably fed one by one. 
The piston-ring-installing method of the present 
25 invention that achieves the above object includes a depressing 
step of depressing a piston so as to locate the piston at a 
predetermined position while centering the piston suspended 
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downwardly in a vertical direction, and a ring feeding step 
of vertically upwardly feeding a piston ring toward the piston 
located at the predetermined position according to the 
depressing step while widening a diameter of the piston ring, 
5 and, when the piston ring reaches the same height as a ring 
groove of the piston, releasing a state of widening the diameter 
of the piston ring. 

According to this structure, the piston is held at a 
predetermined position while undergoing a centering (aligning) 

10 operation, i.e., a positioning operation in the horizontal 
direction, and is positioned in the vertical direction according 
to the depressing step, and a widened piston ring is fed, and 
is fitted around the piston (more specifically, the ring groove 
of the piston) according to the ring feeding step. 

15 Thus, the piston and the piston ring can be easily and 

swiftly positioned in the horizontal and vertical directions 
with high accuracy through an easy depressing operation 
including the centering action. Hence, productivity is 
improved, and production costs are reduced. 

20 Preferably, in the method structured as above, the 

depressing step may be performed such that a tapered inner wall 
surface widenedv downwardly is obliquely downwardly moved, and 
then is vertically downwardly moved so as to come into contact 
with an edge of an upper end of the suspended piston. 

25 According to this structure, the inner wall surface 

disposed apart from the piston obliquely downwardly approaches 
the piston, which holds the connecting rod and which is suspended 
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downwardly in the vertical direction, and comes into contact 
with the piston at the stage of having moved downwardly in the 
vertical direction. Hence, horizontal positioning can be 
highly accurately performed while keeping the piston in a 
5 horizontal state without inclining the piston. 

Brief Description of Drawings 

FIG. 1 is an external perspective view of a device for 
installing a piston ring according to the present invention. 
10 FIG. 2 is a plan view of the piston-ring-installing device 

according to the present invention. 

FIG. 3 is a partial perspective view showing a part of 
the device according to the present invention. 

FIG . 4 is a partial perspective view showing a relationship 
15 between a base, a guide member, and a ring sensor, each serving 
as a .part of the device according to the present invention. 

FIG. 5 is a side view showing a relationship between a 
piston positioned in a concave part of the guide member and 
a piston ring held on the outer circumferential surface of the 
20 guide member. 

FIG. 6 is a side view showing a relationship between the 
piston positioned in the concave part of the guide member and 
the piston ring held on the outer circumferential surface of 
the guide member. 
25 FIG. 7 is an enlarged sectional view showing a state in 

which the piston is positioned in the concave part of the guide 
member . 



9 



FIG. 8 is a partial perspective view showing a relationship 
between a piston pressing member serving as a part of the device 
according to the present invention, a piston, and a connecting 
rod. 

5 FIG. 9A is a plan view showing the piston pressing member, 

FIG. 9B is a sectional view along line El-El of FIG. 9A, and 
FIG. 9C is a sectional view along line E2-E2 of FIG. 9A. 

FIG. lOAandFIG. lOB are enlarged sectional views showing 
a relationship between a ring sensor serving as a part of the 
10 device according to the present invention and a piston ring. 

Best Mode for Carrying Out the Invention 

The best mode of the present invention will be hereinafter 
described with reference to the attached drawings. 

15 As shown in FIG. 1 to FIG. 3, a piston-ring-installing 

device includes a frame 10, a guide rail 11 that extends in 
a horizontal direction at the upper part of the frame 10, a 
conveyor 12 that is guided along the guide rail 11, and a 
piston-ring-installing unit 100 disposed under the conveyor 

20 12. 

The conveyor 12 is used to convey a piston P, to which 
a connecting rod R is connected, from a processing step performed 
on the upstream side in the flow of a sequence of operations 
to this installing step, and, after completing the installing 
25 step, continuously convey the piston P to a processing step 
performed on the downstream side. As shown in FIG. 1 to FIG. 
3, the conveyor 12 has a plurality of pairs of holding arms 
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13 spaced with predetermined intervals,, in order to position 
and hold flange parts Rf of the connecting rod R. 

As shown in FIG. 1 to FIG. 3, the pair of holding arms 
13 support the flange parts Rf of the connecting rod R from 
5 below outside the flange parts Rf, and hold the piston P in 
a state in which the piston P is suspended downwardly in the 
vertical direction (Z direction) (so as to direct a head of 
the piston P downwardly) . The pair of holding arms 13 are fixed 
to a movable plate 14 supported reciprocatively in the vertical 
10 direction (Z direction) with respect to the conveyor 12. The 
movable plate 14 is upwardly urged by, for example, a spring, 
and is stopped at an upper movement end while holding the piston 
P. 

As shown in FIG. 1 to FIG. 3, the piston-ring-installing 
15 unit 100 includes a base 110 provided with a through-hole 111 
passing through the base 110 in the vertical direction, a guide 
member 120 that is (coaxially) positioned in the through-hole 
111 and that is fixed to the base 110, a piston pressing member 
130 that depresses the piston P, a driving mechanism 140 that 
20 is disposed on the base 110 and that drives the piston pressing 
member 130, a ring feeding mechanism 150 disposed under the 
base 110, a magazine mechanism 160 that supplies piston rings, 
and a ring sensor 170. 

The base 110 is fixed to the frame 10, and serves as a 
25 reference element for a positional adjustment between the piston 
P and the piston ring PR when the piston P suspended from above 
the base 110 is guided and when the piston ring PR guided through 
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the through-hole 111 from below the base 110 is fitted in a 
ring groove Pg of the piston P. ' 

As shown in FIG. 4 to FIG. 6, the guide member 120 is 
disposed to extend in the vertical direction coaxially with 
5 the through-hole 111 in the through-hole 111 of the base 110, 
and is made up of an upper guide part 121 disposed near the 
through-hole 111, an intermediate guide part 122 connected to 
a lower end of the upper guide part 121, and a lower guide part 
123 connected to a lower end of the intermediate guide part 
10 122. 

As shown in FIG. 4 to FIG. 7, the upper guide part 121 
is made up of an outer peripheral surface 121a that has an area 
in which the diameter of the outer peripheral surface 121a is 
widened from the lower part toward the upper part thereof and 

15 that guides the piston ring PR while widening the diameter of 
the piston ring PR by a predetermined amount, a concave part 
121b that is formed at the upper end thereof and that receives 
a head Ps of the piston P, and three positioning blocks 121c 
fixed to the bottom of the concave part 121b. 

20 The diameter of the concave part 121b is slightly greater 

than the outer diameter of the piston P. The three positioning 
blocks 121c are disposed at intervals of 120 degrees with respect 
to the bottom of the concave part 121b, and are fastened by, 
for example, bolts. 

25 As shown in FIG. 4 to FIG. 7, in the upper guide part 

121, the piston P is depressed by the piston pressing member 
130, and, when the head Ps enters the concave part 121b and 
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comes into contact with the three positioning blocks 121c, the 
three positioning blocks 121c support the head Ps (end face) 
and horizontally hold the head Ps. Further, the three 
positioning blocks 121c position the piston P (the ring groove 
5 Pg) at a predetermined position in the vertical direction (Z 
direction) . 

As shown in FIG. 5 and FIG. 6, the intermediate guide 
part 122 is made up of an outer peripheral surface 122a and 
a connection part 122b. The outer peripheral surface 122a is 

10 formed over a predetermined length with the same diameter as 
the outer diameter of the lowest end of the outer peripheral 
surface 121a, The connection part 122b protrudes from a part 
of the outer peripheral surface 122a outwardly in the radial 
direction and has an area 122b ' that has a smaller plate thickness 

15 than a gap between abutment joints of the piston ring PR, which 
is not a closed circle, and that extends in the vertical 
direction . 

As shown in FIG. 6, the intermediate guide part 122 has 
the connection part 122b fixed to the base 110 by means of, 

20 for example, bolts 124, and holds the upper guide part 121 fixed 
by the upper end thereof and the lower guide part 123 fixed 
by the lower end thereof together. 

As shown in FIG. 5 and FIG. 6, the lower guide part 123 
is made up of an outer peripheral surface 123a formed over a 

25 predetermined length with the same diameter as the outer 
peripheral surface 122a, an annular convex part 123b that 
annularly protrudes outwardly in the radial direction in the 
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middle area of the outer peripheral surface 123a, and a concave 
part 123c formed to receive an upper end part 161a of a magazine 
161, which is described later, at the lower end thereof. 

The annular convex part 123b acts to widen the diameter 
5 of the piston ring PR, and prevents the piston ring PR pushed 
above this from dropping off downwardly. 

As described above, in the guide member 120 made up of 
the upper guide part 121, the intermediate guide part 122, and 
the lower guide. part 123, the head Ps of the piston P suspended 

10 downwardly in the vertical direction is received by the concave 
part 121b, and is positioned at a predetermined position in 
the vertical direction by means of the three positioning blocks 
121c. Further, the piston ring PR is guided upwardly in the 
outer peripheral surfaces 123a, 122a, and 121a, and is guided 

15 to the ring groove Pg of the piston P while widening the diameter 
thereof . 

As shown in FIG. 1, FIG. 5, and FIG. 6, the piston pressing 
member 130 is disposed above the base 110, and is supported 
by a horizontally movable member 144 described later. The 

20 piston pressing member 130 is first moved obliquely downwardly 
toward the concave part 121b of the guide member 120, and is 
then moved downwardly in the vertical direction by means of 
the driving mechanism 140. 

As shown in FIG. 5, FIG. 6, FIG. 8, FIG. 9A, FIG. 9B, 

25 and FIG. 9C, the piston pressing member 130 is shaped like a 
cylindrical cap opened downwardly a part of which has been cut 
off, and is made up of a tapered inner wall surface 131 widened 
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downwardly and a substantially rectangular notch part 132 
continuously formed on a side wall and an upper wall that have 
been cut. 

As shown in FIG. 5, FIG. 6, and FIG. 8, the inner wall 
5 surface 131 comes in contact with an edge Pe of the upper end 
of the piston P suspended downwardly in the vertical direction 
to perform a centering (aligning) operation for the piston P 
in accordance with the downward movement thereof, thereby 
performing a horizontal positioning operation in such a manner 
10 that the axial center of the piston P coincides with the axial 
center of the concave part 121b of the guide member 120 (the 
upper guide part 121) . 

As shown in FIG. 5, FIG. 6, and FIG. 8, the notch part 
132 is formed so as not to come into contact with the connecting 
15 rod R of the suspended piston P in the whole process in which 
it moves obliquely downwardly and then moves vertically 
downwardly. 

In more detail, the piston pressing member 130 first 
approaches the piston P obliquely downwardly from above so that 

20 the notch part 132 can face the connecting rod R, and then moves 
downwardly in the vertical direction, so that the inner wall 
surface 131 comes into contact with the edge Pe and depresses 
the piston P. Accordingly, horizontal positioning can be 
performed with high accuracy according to its centering 

25 (aligning) action while maintaining a horizontal state without 
inclining the piston P. 

As shown in FIG. 1, FIG. 3, and FIG. 8, the driving mechanism 
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140 is made up of a frame 141 that is fixed onto the base 110 
and that extends in the vertical direction, an actuator 142 
that is fixed to the upper end of the frame 141 and that serves 
as a driving source, a vertically movable member 14 3 that is 
5 reciprocatively driven by the actuator 142 in the vertical 
direction (Z direction) , a horizontally movable member 144 that 
is supported horizontally reciprocatively with respect to the 
vertically movable member 14 3 and that holds the piston pressing 
member 130 at its end, and a cam member 14 5 that has a cam groove 

10 145a and that is fixed to the frame 141 so as to exert a cam 
action onto a cylindrical follower 144a provided on the 
horizontally movable member 144. 

As shown by arrow S in FIG. 8, the cam groove 145a of 
the cam member 145 guided the follower 144a so as to move the 

15 piston pressing member 130 obliquely downwardly to position 
the piston pressing member 130 substantially right above the 
piston P, and then so as to move it vertically downwardly to 
depress the piston P when the piston pressing member 130 is 
moved from a standby position located obliquely above the piston 

20 P to a depressing position located right above the base 110 
(right above the concave part 121b of the guide member 120) . 

As described above, the piston P can be centered 
(positioned in the horizontal direction) while using the cam 
action exerted by the cam member 145 merely by using the single 

25 actuator 142 that serves as a driving source and that drives 
the movable member in the vertical direction. Therefore, a 
positioning operation can be perf ormedmore swiftly and reliably 
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than a case in which positioning is performed by, for example, 
an articulated robot, because it is performed by a mechanical 
mechanism. Hence, the structure can be simplified, and 
productivity can be improved, 
5 The ring feeding mechanism 150 is to feed the piston ring 

PR guided to the guide member 120 upwardly, and, as shown in 
FIG. 1, FIG. 5, and FIG. 6, is made up of a frame 151 fixed 
onto a base B, a motor 152 fixed to the frame 151, and a pair 
of push-up pieces 153 driven by the motor 152 so as to reciprocate 

10 in the vertical direction and approach or separate from the 
outer peripheral surface of the magazine 161. 

When the pair of push-up pieces 153 are driven upwardly 
in the state of being close to the outer peripheral surface 
of the magazine 161, stacked piston rings PR are successively 

15 fed such that a piston ring PR placed at the uppermost end of 
the guide member 120 is fitted into the ring groove Pg by pushing 
up the lowest piston ring PR held by the magazine 161 or the 
lowest piston ring PR held by the guide member 120. 

As shown in FIG. 1 and FIG. 2, the magazine mechanism 

20 160 is made up of a plurality of cylindrical magazines 161 that 
hold piston rings PR in the state of being stacked up, an index 
plate 162 that supports the magazines 161 and that is supported 
rotatably with respect to the base B, and a driving mechanism 
163 that drives the index plate 162 and that moves the magazines 

25 161 up and down. 

As shown in FIG. 4, the ring sensor 170 is a transmission 
type optical sensor that is fixed onto the base 110 and that 
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includes a light emitter 171 and a light receiver 172. As shown 
in FIG. lOA and FIG. lOB, the ring sensor 170 detects a piston 
ring PR immediately before this piston ring PR is disengaged 
from the upper end of the guide member 120 (the upper guide 
5 part 121) . In more detail, as shown in FIG. lOA, when the 
uppermost piston ring PR to be fed by the ring feeding mechanism 
150 reaches a position occupied immediately before the piston 
ring PR is disengaged from the outer peripheral surface 121a 
of the guide member 120 (the upper guide part 121) , light emitted 

10 from the light emitter 171 to the light receiver 172 is blocked, 
whereby the ring sensor 170 detects the piston ring PR, and 
sends a signal to stop the ring feeding mechanism 150. On the 
other hand, as shown in FIG. lOB, when the piston ring PR is 
disengaged from the outer peripheral surface 121a and enters 

15 the ring groove Pg of the piston P, light emitted from the light 
emitter 171 is received by the light receiver 172, whereby the 
ring sensor 170 indirectly detects that the installation of 
the piston ring PR has been completed. 

Since the ring sensor 170 detects a piston ring PR 

20 immediately before being installed as described above, the ring 
feeding mechanism 150 can be reliably stopped at a desired timing, 
and the piston rings PR can be prevented from being fed in the 
form of double stacked piston rings or the like. 

Next, a description will be given of the whole operation 

25 of the piston-ring-installing device. 

First, when a piston P conveyed by the conveyor 12 reaches 
a position substantially right above the through-hole 111 of 
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the base 110, the conveyor 12 is stopped. 

Thereafter, the driving mechanism 140 is actuated to move 
the piston pressing member 130 downwardly so as to depress the 
piston P. In more detail, when the actuator 142 is actuated 
to move the vertically movable member 143 downwardly, the 
horizontally movable member 144 and the piston pressing member 
130 are first moved obliquely downwardly by the cam action of 
the cam member 145, and reach a position substantially right 
above the piston P in such a way that the connecting rod R enters 
the notch part 132. The horizontally movable member 144 and 
the piston pressing member 130 are then moved downwardly in 
the vertical direction, and the inner wall surface 131 of the 
piston pressing member 130 is brought into contact with the 
edge Pe of the upper end of the piston P so as to depress the 
piston P. 

At this time, the piston P is centered (aligned) by the 
inner wall surface 131, and the head Ps of the piston P enters 
the concave part 121b of the guide member 120 (the upper guide 
part 121) while the piston P is being positioned in the horizontal 
direction (so that the axial center of the piston P coincides 
with the axial center of the guide member 120) . The head Ps 
of the piston P is then brought into contact with the three 
positioning blocks 121c so as to be positioned in the vertical 
direction, and the driving mechanism 140 is stopped (depressing 
step) . 

Thereafter, the ring feeding mechanism 150 is driven when 
one magazine 161 is connected to the lower end of the guide 



member 120 (the lower guide part 123) , and the pair of push-up 
pieces 153 push up a piston ring PR occupying the lowest end 
of the magazine 161. When a piston ring PR occupying the 
uppermost part of the guide member 120 is pushed up to a position 
5 occupied immediately before the piston ring PR is disengaged 
from the outer peripheral surface 121a, the ring sensor 170 
emits a detection signal, and the ring feeding mechanism 150 
is stopped (ring feeding step) . ^ 

At the same time, the uppermost piston ring PR is disengaged 

10 from the outer peripheral surface 121a by its elastic force, 
and enters the ring groove Pg of the piston P. Accordingly, 
the ring sensor 170 detects that the piston ring PR has been 
completely fitted around the piston P. 

Thereafter, the driving mechanism 140 is driven in the 

15 opposite direction, so that the piston pressing member 130 is 
moved upwardly. The piston P is released from the depressing 
force, and is lifted to an upper position by means of the movable 
plate 14. Thereafter, the conveyor 12 is operated, and the 
piston P to which the piston rings PR have been attached is 

20 carried out, and, at the same time, a piston P to which piston 
rings PR have not yet been attached is carried in . Subsequently, 
the same sequence is repeated. 

The operation of the ring feeding mechanism 150 will be 
further described. In a case in which all piston rings PR held 

25 by the magazine 161 are fed, and the pair of push-up pieces 
153 push up piston rings PR held on the guide member 120, the 
magazine 161 having no piston ring PR is allowed to recede from 
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the lower end of the guide member 120 when the lowest piston 
ring PR goes beyond the annular convex part 123b of the lower 
guide part 123. Another magazine 161 holding piston rings PR 
is then connected to the lower end of the guide member 120. 
5 Thereafter, the ring feeding mechanism 150 is retreated to the 
standby position, and the same feeding operation as above is 
again performed. 

If the ring feeding mechanism 150 (the pair of push-up 
pieces 153) is retreated when the magazine 161 is replaced, 
10 the feeding action or the holding action thereof will not 
function, but, the lowest piston ring PR is held by the annular 
convex part 123b, and is held by the outer peripheral surfaces 
123a, 122a, and 121a of the guide member 120 without being dropped 
off. 

15 Therefore, when piston rings PR are supplied to the guide 

member 120 by use of a plurality of magazines 161 holding the 
piston rings PR, the retreat of the ring feeding mechanism 150 
and the replacement of the magazine 161 can be easily performed 
at a desired timing, 

2 0 In the above embodiment, the guide member 120 is made 

up of the upper guide part 121, the intermediate guide part 
122, and the lower guide part 123. However, these components 
may be formed integrally with each other. Additionally, the 
intermediate guide part 122 is provided with a part fixed to 

25 the base. 110. However, without being limited to this, the same 
area as the area 122b' may be formed on, for example, the lower 
guide part 123 so that the guide member 120 can be fixed to 
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the base 110 in a greater range in the vertical direction. 

In the above embodiment, the annular convex part 123b 
provided on the guide member 120 (the lower guide part 123) 
is formed continuously in the circumferential direction. 
5 However, without being limited to this, a plurality of convex 
parts divided in the circumferential direction are also included 
in the concept of the annular convex part. 

In the above embodiment, the piston pressing member 130 
is shaped like a cap. However, without being limited to this, 
10 another shape may be employed if the piston pressing member 
130 is shaped so that a centering (aligning) operation can be 
performed. 

As described above, according to the 

piston-ring-installing device and method of the present 

15 invention, a structure is employed that includes a piston 
pressing member that performs a centering action while being 
driven by a driving mechanism by which a cam action is exerted 
and a guide member that receives a head of a piston at its upper 
end so as to perform positioning in the vertical direction and 

20 that guides a piston ring while widening the diameter of the 
piston ring by means of an outer peripheral surface . Therefore, 
the piston and the piston ring can be highly accurately 
positioned in the horizontal and vertical directions with a 
simple structure and ease. Hence, productivity is improved, 

25 and production costs are reduced. 

Indus-brial Applicability 
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As described above, according to the 

piston-ring-installing device and method of the present 
invention, piston rings can be installed to a piston of an 
internal combustion engine at high speed, in an automaticmanner , 
and with high accuracy. Hence, the device and method of the 
present invention are useful in, for example, an automatic 
assembly line of an internal combustion engine. 
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